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(P) Minimize $c^{\mathrm{T}}x$ ,
subject to $Ax=b$,
$x\in R_{\geq 0}^{n}$ .
, $c\in R^{n},$ $A\in Z^{d\cross n},$ $b\in R^{d}$ .
(P) $x$ . $A$
$d$ $B=[A_{j_{1}}, \ldots, Aj_{d}]$ $A$ , $I=\{j_{1}, \ldots ,j_{d}\}$
. $B$ , $x$ .
$x_{j_{k}}$ $=$ B-lb $\mathrm{k}$ , $k=1,$ $\ldots,$ $d$ $(j_{k}\in I)$ ,
$x_{j}$ $=$
$0$ otherwise.
, $A_{j}$ $A$ $i$ . $c^{\mathrm{T}}x$ ,
rankA $=d$ , .
1 , ,
, , [7].
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$;.\cdot...\vee..:..:l..\backslash \cdot$. $\cdot$ . ... $-.\cdot:..\cdot.\cdot$ . $.\cdot..\cdot‘.\cdot:..\cdot$.
(D) Maximize $b^{\mathrm{T}}y$ ,




$\min\{c^{\mathrm{T}}X|AX=b, x\geq 0\}=\max\{b^{\mathrm{T}}y|A^{\mathrm{T}}y\leq c\}$
.
, (P) , . , (P)
$A$ $b$ .
1 $A$ , $\pm 1$ $0$ ,
$A$ (totally unimodular matrix) .
, , $\pm 1,0$ .
, .
2(Hoffman $l\mathit{4}$], Edmonds-Giles 13 $(P)$ $A$
, $b$ , $(P)$ .
, (simplex method),
$\lrcorner$
(interior point method) . ,
, , ,
. , ,










$(\mathrm{I}\mathrm{P})$ Minimize $c^{\mathrm{T}}x$ ,
subject to $Ax=b$ ,
$x\in z_{\geq 0}^{n}$ .
, $c\in R^{n},$ $A\in Zd\cross n,$ $b\in R^{d}$ , rank$A=d$ .
, $(\mathrm{I}\mathrm{P})$ $A$ ,
$(\mathrm{I}\mathrm{P})$ $x$ $x\in z_{\geq 0}^{n}$ $x\in R_{\geq 0}^{n}$
(P) , $(\mathrm{I}\mathrm{P})$
.
$(\mathrm{I}\mathrm{P})$ – , (branch and bound











(1) $A$ $\mathcal{G}_{c}$ .
(2) $Au=b$ , $u$ .
(3)G $x^{u}$ . $x^{v}$ , - .
, ,
, normal form . ,
74
. ,
, ( ) ,
, .
Conti-Traverso ,
, . , ,
. ,
, ,
, . , Avis
, (Reverse search technique) [1] .
, .
, – , GKZ
, [8] , .
,
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